Introduction
An association between diabetes, chronic (open angle) glaucoma, and ocular hypertension has been recognised for some years,'-3 but acute (closed angle) glaucoma has a low prevalence in patients with diabetes.4 This does not necessarily suggest that a low prevalence of diabetes exists in patients with acute glaucoma.
During a longitudinal study of a group of patients with acute glaucoma or ocular hypertension it became clear that there was probably an increased incidence of type 2 diabetes in that sample. This study was therefore done to determine the relation between diabetes, the primary glaucomas, and ocular hypertension.
Patients and methods
As new and old patients attended the glaucoma clinic they were included in this study with the following criteria: all patients with acute glaucoma and one eye that had not developed the disease spontaneously and was not being treated with a miotic; all patients with chronic glaucoma who were not being, and had not 
Results
The table shows the statistical results in the four groups of patients; each group shows similar patterns of age and a preponderance of women. Fifty five patients had diabetes, of whom one was dependent on insulin. The proportion of abnormal responses to a glucose tolerance test in the patients with wide angle eyes (20 of 109) was not significantly different from that in the control group (X2= 002, p>005). In the patients with narrow angle eyes and those with closed angle glaucoma, however, the proportions were significantly different (X2=8 28 and 9 01, respectively, p < 0-005). Even after multiple comparisons these differences remained significant at less than the 100 level.
BRITISH MEDICAL JOURNAL VOLUME 291 13 JULY 1985 glaucoma is an acute event that demands an equally acute change in the anterior segment. A change in the thickness of the lens is usually gradual, so some other event or combination of events is necessary.
Acute glaucoma is often precipitated in fellow eyes, at high risk because the presenting eye has already developed the disease, by using drugs to increase the autonomic activity within the anterior segment of the eye.9 10 Anterior chamber depth (mm) FIG figure 1 ). There is a significant negative linear correlation between these two variables (r = -0-79, p < 0 001); the regression equation is: probability = 09 -depth x 0-3. Figure 2 also shows the relation of the two hour blood glucose concentration against anterior chamber depth, excluding 19 known diabetics, 16 of whom had an anterior chamber depth < 2 2 mm.
Discussion
These results do not support the view that impaired glucose tolerance and diabetes can be associated with a particular clinical type of glaucoma. They do suggest that, given glaucoma, an association exists between diabetes and the anatomical dimensions of the anterior segment of the eye, the clinical diagnosis being of secondary importance. In fact, if the clinical diagnosis is ignored and account is taken of anterior chamber depth only the shallower the anterior chamber the greater is the probability of a patient with that attribute showing an abnormnal response to an oral glucose test (fig 1) .
The lens of the eye of a diabetic is larger than that of a nondiabetic,7 and the association described above might simply reflect this, which suggests that one effect of diabetes is to reduce the depth of the anterior chamber, and so the eye is more likely to get closed angle glaucoma. This is probably not an adequate explanation because an eye with a shallow anterior chamber will not necessarily get glaucoma-most will not. phenylephrine drops are instilled the pupil dilates in a midposition, parasympathetic and sympathetic activity are at a maximum, and so the block force of the pupil apposing iris to lens is also at a maximum."' Consequently the diaphragm of the iris and the lens moves forwards, the iris touches the cornea, and the angle of the anterior chamber closes, producing acute glaucoma in 60% of such eyes. ' turn is largely determined by the response of the sphincter and dilator muscles to autonomic agonist drugs.
In a group of 112 patients with spontaneous acute glaucoma 65 (58%) showed evidence of systemic autonomic dysfunction with standard autonomic function tests (Valsalva's ratio, variation of heart rate during deep breathing, immediate response of heart rate to standing and lying, and decrease in systolic blood pressure in response to standing),14 compared with a prevalence of 7°,' in a control group matched for age and sex without glaucoma. Also, the pupils of diabetics are partially denervated and show a supersensitivity to topically applied autonomic mediators-both sympathetic and parasympathetic. '5 16 Perhaps the observed association between diabetes and acute glaucoma described above is a consequence of autonomic dysfunction within the anterior segment of the eye. Because of this dysfunction some anterior segments develop a heightened response to autonomic mediators, endogenously released or exogenously applied, and the diaphragm of the iris and lens moves forwards and closes the angle. The shallower the anterior chamber at the outset the greater the probability of this occurring.
